Introduction.
Summary. Using a surgical approach involving double ligatures and transection, together with subsequent recovery of the eggs, heifers mated at the onset of oestrus have been examined for progression of spermatozoa within the oviducts relative to the time of ovulation ; the latter occurred 28-31 hours after the onset of oestrus. Evidence was obtained that spermatozoa competent to penetrate the egg(s) do not pass directly to the site of fertilisation at the isthmic-ampullary junction but instead are largely sequestered before ovulation in the caudal region of the isthmus, possibly for 18-20 hours or more. Thus, 3 of 14 eggs (21 %) were fertilised when the oviduct was transected in pre-ovulatory animals 2.0 cm proximal to the utero-tubal junction 16 or more hours after mating compared with 7 of 8 eggs (88 %) with a similar post-ovulatory transection 28-36 hours after mating (P < 0.011. A redistribution of spermatozoa appears to be associated with imminent release of the egg. The distal portion of the oviduct is therefore seen as the functional sperm reservoir &horbar; that is the immediate source of viable spermatozoa at the time of ovulation. Parallels are drawn with storage of relatively quiescent sperm cells in the distal portion of the epididymal duct, and procedures of insemination are examined in the light of this storage roie of the isthmus and the reported incidence of fertilisation in cattle.
Introduction. (1951) and VanDemark and Hays (1954) , the existence of such rapid transport has been questioned by Dauzier (1958) , Thibault (1973) and Thibault, Gérard and Heyman (1973) (Hunter and Wilmut, 1983 ; Wilmut and Hunter, 1984) .
A second point of clarification concerns the storage site or reservoir for spermatozoa in the female genital tract of ruminants ; this is generally held to be in the folds and crypts of the cervix (Quinlan, Mare and Roux, 1933 ; Dauzier, 1958) , with the mucous secretions of that organ playing a favourable r6le (Mattner, 1963 (Mattner, , 1966 Raynaud, 1973 ; Robinson, 1973 (1946) and Thibault (1967 the isthmic-ampullary junction and which failed to retain fertilising ability until the time of ovulation, nor does it preclude a possible harmful effect of the transection procedure on the oviductal milieu. Nonetheless, the number of accessory spermatozoa on the zona pellucida of fertilised eggs suggests that the ad-ovarian movement of competent spermatozoa was the principal limitation in the hours before ovulation.
Specific reference must of course be made to the exceptions in the present study. The three fertilised eggs obtained in the June series after pre-ovulatory ligation may in part be attributable to ligation at 1.5 and 1.8 cm rather than 2.0 cm, and to a less accurate detection of the onset of oestrus. One consequence of th p n PS trous detection regime used in June was that the timing of operations could in fact have been four or more hours closer to ovulation than recorded and therefore already at the peri-rather than pre-ovulatory stage (see table 1 ). Fertilisation in the October series with ligatures 24 hours 22 min, 24 hours 52 min and 24 hours 56 min after mating may again have been primarily a result of transection at 1.0, 1.2 and 1.5 cm, respectively, above the utero-tubal junction, whilst the animal operated on at 27 hours 45 min was probably on the verge of ovulation. Even so, it does appear from the two sets of results that the preovulatory restriction of competent spermatozoa to the caudal isthmus of heifers is less precise than in parous sheep (see Hunter and Nichol, 1983) . If true, this may reflect minor differences in oviduct morphology and a greater variability in ovulation time. In addition, the methodology in the present experiments of preoperative starving and intravenous injection of barbiturates was not used in the sheep study and may have contributed to the apparent differences, as may the greater traction required to exteriorize the reproductive tissues. Ovarian regulation of oviduct function by a local transfer of high concentrations of follicular hormones , if important in ruminants, is unlikely to differ significantly in chronology between sheep and cattle since patterns of follicular steroid synthesis are comparable (Dieleman et al., 1983) .
If it is accepted that there is a pre-ovulatory sequestering of spermatozoa in the caudal isthmus of animals mated early in oestrus followed by a progressive peri-and post-ovulatory displacement of viable cells towards the site of fertilisation, as suggested by the results of the 3.0 cm ligatures, then consideration needs to be given to the mechanisms and strategy underlying these phenomena. The lumen of the ruminant isthmus is extremely tightly constricted in the pre-ovulatory interval as inferred by the ad-ovarian direction of flow of oviduct fluids (Bellve and McDonald, 1968) , and passage of spermatozoa would be impeded on physical grounds alone. However, a reduced temperature and oxygen tension in the lower isthmus may also act to reduce sperm motility. The latter is depressed in the lumen of the rabbit oviduct before ovulation (Overstreet and Cooper, 1975 ; Cooper, Overstreet and Katz, 1979) , and the temperature of the rabbit isthmus at this time is significantly lower than that of the ampulla, a situation that alters abruptly at ovulation or after ovariectomy (David, Vilensky and Nathan, 1972) . These physiological changes in the oviducts are under the influence of ovarian hormones, which also act to modify the pattern of oviduct contractions via the population of available a-and (3-adrenergic receptors in the myosalpinx (Black, 1974 ; Harper et al., 1976 ; Hunter, 1977 Nichol, 1983) .
The topic of very rapid transport of bull spermatozoa into the oviducts within minutes of mating as distinct from artificial insemination has been discussed at length (Dauzier, 1958 ; VanDemark, 1958 ; Thibault, 1973 ; Thibault et al., 1973 ; Hunter, 1980 ; Hunter and Wilmut, 1983 ; Wilmut and Hunter, 1984 (Hunter, 1984) . If the overall incidence of fertilisation could be raised by 3-
